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•a# t&rtmm aa.ali'sis** 4iff#r from mmh Qthmv 
oaly ia way ia wblsli the step® ay® ©®rrl®i omt« for 
©xittpl®, «« Jtm4B @-f masy i®*!©©'® for th® ©xeltatlea ©f 
©oast i taeBt  a%«s|  i a  tb#  »®r is  ©f  aa i  i l f } , ,  
"®a@ femafs ®f tlmmmBf ®f a-® sat A-e sf©©.,, at botb hi^ ®ii4 l®if 
aafi ©f ©oa4#Jis«4 spsriks ©f variou# withes aM f^-
q.m#a$i@s*-'naltir«'iitl©mtl, ®«@illatlsg» «A iamp#i#» Oa@ fiats 
an @f®m gr®atsr mriatioB ia softs of tb# stejps. 
It is 4iffi0tiit to .stmt® ®»©tly wimt m@ sbottli ®3:p®«t of 
ai^ giTSB ©f jattslyais. It^is as Iftrt to fr®dlet 
wb«tb« til® t®@toitm® of om Iaw0t4gat0ir ©aa h@ ffofitab:!^ 
appliei. to thm pmhXmS' @f saetlier. Oatil tfe® twtiaiipss amt 
im%m€s ©f tttantitfttiT# sp##tr©8®®py ay® s«# ©l#arly d®fia@A 
&at wtttil tfe@ mummm #f ©piaioas ar® rte^gaizei. 
aat «a©hi ia-restl^tor mttat 4@teiaia« tk® Talitity ©f 
Mis ®wa astted* Certainly, im tl® s@l.«#tioa ©f B@t&©€, tli® 
test ©f tlie «::^ej'iffieiit is th.© fisal «©» 
'!• stftt«.®at of 
•fb« f«rf@s« mt this imfestigatioa tes fe«@ii CD to 
a t«etoit«® til© ip«itr@sM«ffii#al aaaaysls of noils, maiag a 
i-s eayteoa ere a® lii« siw@tre.®-®©fie »»i,r©®, aat t© 4®t©mia@ 
til# asstmp® of til® problems ©o-afTOati-ag a -w^fk^r ia this fi#14. 
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ilM) to# aaalyE@4 g©ils m a &Tf f©w4®r; thB ©aly 
f3f®llaiaftry trtfrntesat teelag ©aref^l aM saispiiag* 1® 
s*«0p@rt« •« g#a#ral fmatitatl-rt- amalfsis fo? afeomt ^ #l«eats 
aa of ± t©' fs-iweafe*" Hi» aatli®i of aaslysis 
taT@lT®d tfe® w« ®f f»l/£ aap#» mm, m mtm gap of 
1 a»€ wMei w»y# ppepa3?©4 atiiag a 
©f »*©ipy«tallis«t Berax t© a mixtmm sf two 
#ill@a and da® f«rt ©Imia®. 
0«t®l |M) ittfegtigat®4 th# fosslfellS'tiss @f sf®€tr®gwtpM@ 
aaalysl® ©f soiJLs msiag a @©ii4eM®i sp»k as mpemtr&mm&pi® 
.so*ir@e» til® lat®a«JL staoisfd a«tli©«t {5} aai th# rati® 
tusatitatlir'® isystes (t| hm foaat tMt t&» 4et#.imi»atiGa of mf 
aiaor ©««p©»»at ©f tli© g®13. was aet tor 'faryiag imottat® 
©f tit# ©tMr ml&^r mmpmm%B mr hf fairly larg© "rarlati@»» |©f 
th© ©ftsir of 100 f®r©@at sM gr««t«r ia so®® ®as®s) ta tJi® 
•r«ilativ« aaattst® ©f tfes »a|@r ec«f#ii#at8« 
0tfe®r mi^s ©f iatsrwt to tit® »©il ar# 
thmm ©f laseff, legti-s, anA fMdtm {IfiJ ©a tfe# t@t®riiiaati©a 
®f @©pf esp to wir® prasses, of Boymst^ttiKr,. Meyers ^  WillE«a», aat 
H®la CU ®aily»4 s«® smapl#i ®f grasses aai. l«giai®» 
81i#etKifmfbi«iay, ©f S«rttaer {M) ©a tto« t»t@0ti©a of rar® 
mmrthm in jplaate, aad of ICeai^l aai ^stig® (f | oa ala#ral 
m&tterm ©f •#«?%« la &mpa* 
HI. 
k* W&tmimlm 
mM tmtrmm&t tt«®4 • tbTO^fe©mt thim isTsgtigetioa was a 
Baas«fe ant l^raafe mp«etm^B.pk, With this iastrm-. 
aeat thm «al5ir« sf««tros b«t«-TOii tfee ws.wm leagtfe® glOOA aM 
ft©©A t# fli©t«gm|Jlei -©a a sliigl® plate., IQ imhm lQMg» 
Spg©tr#seotic sottfe# aaA mmmmm&i.»si 
?li« ar® st«4 w&B *4# la ©©lleg® Jastrimnat ili©pi at 
I&wm Stat# §©11# '^« Tm mpri^t S/4'^ -hT'mm w«f# aQ«a%-»i 
la & fel00fc <sf 1* st«©l md ins-ttlatet frt® it fey fifes-r fettsMag®* 
fh.® of 1« steal w«s» ia t«pa» aoiistei m a flat© @f 1/4^ 
st@#l wki& mnli. »ef»w®t ©r siaap#i la m pmrmm^nt positi&m» 
fk® elmtmM smfporte, ^isii wer# #arri«i ®a tli® mfriglit reds, 
w«r@ mt# ©f fh«r tli® tmm ot spring f»yk® whieli 
g»sf«4 the tirmlT^ k0Miag tk&m ta a Ta-rtl#®! 
fositlea,. fh« mpp^f «l»®tfoA« sufport was Mtintet ®a a Mfsk 
aai fialea wM«fe wm im %vt& m©«at«€ oa a hmwy irmss collar. 
fh« l#w«r «l«l;r®tf® wms ffi©wa%®4 iire^tly on a similar 
#©llar, ©©liars ww® with s©% s®r#ws amd ©a@ii mm 
was aa#liia@i to fit gangly -ever mm of tbs mpri^t r©4s. IW..® 
arrftsge^-at m4» rs|r«atM aligia«at8 ©f th@ sjp®©tr«itoft© sotirea 
wmmmMBBTW* Mtmr tli® eorr«e% f^ sitioa t&r %hm ar# wag ob©» 
i®%@fTOia©i» %hm mm staai ma mmwwi4 t© th9 tafei® aad tii# s«t 
®0r®.ws ©a tfe® a®r#w®i fb# «l#0tir©4®» smld 
tteji lnt«r®fesi^i sM tnr«gjit into the •e®rra®% p©sttl©a hj 
mmmmm of thm- m&k m& flsloa ant aa syst®®, 
t© laife«r« 
fh® sartooB ©f tli« «•© w#f« pmr@fea®®4 froa tli# 
P©w 0h#«£esl KiaMgam sat ii.i#i@®t 
s^asAarls sp-«i^®#e©pie ©sirteoas. Tkm w®r« pr@-
p®r®4, la mm-sm asseritest fey Brnffsainsk aat ladf# (Z), %j 
tfe® 0@lleg® lJi8tFW®mt $&©f, fb® r©4» wmrm at rS^t ajiglas 
tQ th.#iif l»agti., thM eats Mti# ptrfettly flat aai smocftli,: iuat 
th.® ©©ra#i»s remdeA #ff wltli s fll®* Sf#®t»se©fi© @3!aai.B«ti©a 
of tM »le«tro4«s aft#r tfai# to alicw siay 
aA4itl©aiti 
®L« ftf© urns #x(slt®4 fey m@mm @t s WO fslt st®i«g® featt#ipy* 
f©r & Mllast TmmiBt§tm9f %m& @©a®-tyF® te«at#r malts wsr® wlret 
ia eerie® witk m » #ft« rlt®ost#% aat tlj® mmhim&ti&m ia 
tli« f^# te«t©r mits- wmT-m a^uatei m a ®f 
f^-aasit® aM wlrdt so tHat tk»y ®©mia fe® as«# as 10 ia 
©y 'as- tw® gr©aps ©f fiT# ia parallel* la afiiiti©©, ©aeh li@at©r 
wait wss prmUmA with a stoaat mltm* With tMs armageiient 
th# tiir«i# th# are ©mlA te® variM fr« 1-S t© 10 amperas# 
Bmm&m of 
Ib oM«r that tkmm «ay hm a r«©©rt #f- t&# @«f©tta€s m»#i 
ia tl^ f»ij«fatt©a of' ft® stantari s-©lttti«@ w®# ia tlis 
•aa&lysls, t&« s^lntioas sa4 tli« 'sour©® #f tb® i@sir®i' dlsmdat 
®r« la®iM@4 ia ta¥l« !• 
fafel# !• S€«i;re# of sl«®ats f©r staadarA soltitioas 
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for m staatori ©t sili@©at th® writ« is iad@fetM to 
H-t 0. !• ImglWB. »f tM# Biilatdlpliia Qmarta Oo^aay, who kiia-tly 
a s«mjpl@ of soAlaa ®©taisili@at@ wMioli bad bmmxk r®-
©rfstailla^d t© m mnnmially higfa Afgret of pwrlty. 
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4... 
A Moll typ® mi@ropli©t«»®t.er was tisei t® mmmm th# den­
sity of til® SjpeetruB lia«@. It wag 0©av®rt«€ iat® a noa-
r«©©?i.ing i»8tiiia®Bt toy mmimg %h® galma«st©r t© a ©•©aveai^at 
fla©# &a4 aMlag aa #fti«l syst«m whleh pyovli«4 a light l@T®r 
of abotit %mm f«@% aai a gmltmm&mteT seal® tliat emild r«a4 
fey the ©perator s®at«d hj th® alerofli©t«m®t«i'« &® liglith©us« 
aM foemssiBs l(@a«is • w«i»# la swefe a positloB as t© pr®Teat 
th.® Gp@m%&T froa el©8sly viewljog t&® »«a &t ths plae®"belBg 
a®asttr«€« fkl» «rraag®ai!ot *«», ®f ©©hits®, B©st la@oav®iil@at 
oa® ^ a«ag«re a lla® wM©li was mmw sweral 
©ffeer Uses* 
§• Fliot0igapMe aattyjals 
%«tt@a aad Walawrlgbt faa«hr@aatle plat« wer© msst 
throm^smt this laTSistlgatiai. w@r® d@vel®p@t la 
©a« part ef fr«sli lastmaa D*f2 aat tw© psrts ©f water st 3Ji®0i. 
1, M#th©t ©f Pr©©®ter« 
l.» BfBagaticai o-f 8#ll golmtiong 
fbs a®ll s#lotioas wmrm pr«paar®4 la &m siopl# a »awi»r an 
possible.. A to©wa w#igfet ©f sell, absttt 15 graaa, »-« plaesd 
It • 
ia a ©©atsiaiag §0© #®. o-f tilmt© HOI. 
#lf Ml^ea. ali:tm» was k^t at r©« sai. stirred 
tm w^'bmt 14 li©w«* Attmr %«tat tli® 
»©itttiiS:a was sv®f©rat«t t© a •@1«« les# tlaa 100 ##• aM 
gr®M ®f f«ry fur# ifa*®g. 4iw#lr»i ia it» llaally, & @®. of 
amoaiwm sslylimt® salmtioa, osataialag 0>i|. 1©, was aitet 
aat th@ ©f tE® s<ilttfei#a t© ITO @©» ^ tli® 
aMiti#a ®f 4i»till«t w«t#f• fariatieas tmm tMs pr^etiare 
ai^t w«H bar# b#@a l>mt it se««4 %h&t %hm 
0olmti©a« mmm ®udrfiel«ati|' r®fra##a*«tiT« f®r ttois iii^®st.ig®-
t i ^ a ,  t t ®  & T i g i m l  f l s a  & f  r « « - © v i s g  t l «  © r g a n i ©  m t t t r  f r m  
t&® solm%i©as was iafeas€ea#4» Suveiml iaAi©ate-& 
• fe to t  i t s  i ] r@s®a®® i l i  »®t  amly i^® toy  a  a^asmrafe l® 
emrnrnt* 
!• Fg#gaMti» ef .gt&aiarA aoil, sulmtioaa 
S®ir#fal •srl©« of solmtiQas w«if# aM« In wtoioli tto.t per-
e#iii©g® ®©af#sitioa ©f th® t® "b® i«terffiiB®4 was 
•arie# 0V®r a wi4s raag®. Sa.ffi®l®.at Ka aM Mo was aMM %© 
aajfe# tfatir eoaeeatratiea %hm s^m in t^e»® s#latioas as ia 
tM soil mMtlms t#s®rife®4 la part t*, ©eapositloii ©f 
m typical series is glvea ia tatol© 
- M -
fafel® Mm ©f istaaiyi.r€ 0olmti©ii® 
tB&lmtlmi m 4 s m € t K € I M ^ t Bi € s Wm € i m t I Qm 
1 
5 A i.gs •01 .©§ •§©s .Oi .OS ; 
#• 
1 1 x*m *QX .©1 mi •©1 .01 •01 : 
i 
t 
1 
i 
# i*m •§i »o#i »§§§ *mm .0Oi •oos ,.O0i ' 
i,m •ti •OOi .©0®i •001 .001 .001 i 
« 
r 
s 
1 i»t§ •©3. «®0§i •§©§©§ •0®©S *0005 .Qom'. 
1 
Im miMtim t& th® ®©rl®« of stastari s©l«tl®Bs 
&hm0, s#rtes ir«r« f»fa»4 ia wbi@& %h@ smrmat 
ties ©f ©aly ©a® ©f tb« ©©astittteat® •«« irari#a# tfe® ©ttoar 
mlmm&ts hmim ia m o^wtaat aaeaat* Sevsral 8#ri«» 
iaeimAsA Mm, Cm, wA i ia additisji to thmm list#t ia %mhlm Bm 
EQw&mr, qwmtl%mtiwm t«t»miaatisiis ®f ffees# aitlti©aal 
wm'@ m% m&&@» 
S# Br®pai?ati®a of #3,»€tgea#s fey ay^iJM. 
i&@w4 tUm% it mm ism&rt&mt t© hm® th@ m&tirm 
#Bt of tb# #li(©tro4« with ®olii m&trnnti&lm A Ar&p 
©f tb© soimtioa wa® tifa»sf«iT@4 t© th© #©<1 of tli@ ®J.®etToi@ fey 
mmmmm of a glass j*©t eat tii® ©l#@tyo€® «rt@t ia m &wm. 
-I&er© ms a t@s4«»y tm th« soli! «"t®rial to #olie©t aromsd 
tli0 iitg®8 aa4 l»mm th» e@&%mT of tii« %ar©. Hapit 
iryiag ©f %M <il.#©tr#4« ppwet to l># tb# best r«tt«iy for tMa 
m«ir«a tistritetttioa #f tito if«siia#* 
• M • 
4# :firelig.laa?y immtimmti&m 
irelati't# ®f "rairl^mjs ©smfeijaatioiis ®f emrr^at, 
&m gaf, aat timm *«r-® lawstigatet. are 
very 8t««iily fw less team i aap@r®m aat aa ar@ gap 
of a liillisdtei? or l#@a« Is aMitioa- to 'fewai^ ©rrati^mlly, 
Migker t«pr@at &.aA ar©»'pr»t»«4 fesuia .gtrw®-
•bttM fUtti g«awp&l tee&groatti ©vis f@r sfcioirt ©xposar®. 
1© r®^l, r#a-»©a® w«r« to f©r tti« nso &t 1mm ®2r@ 
6arr«ais, aai it s««®i mivl»fel@ t© ms# as msM a eiirrsat as 
piMsifei# ia ertsF t© mtillm® thm tjalMst reaigtans® to its 
la ar# g®,p ®f .fS sat a siurreat E»§ «ip@r#s mm 
aioft®t mm staat&M, ss*# tonrseA so st®a4ilf tftiat ©aiT«at 
flm©tmti&a® ©t ttea i •©! ai^r««. iwe r«r®l|r e&s@rT«d 
mm a leston lffiwt®r, M&4®1 4i fraag® t t© 3*0 ®®p®r@e) ia 
tb® eifemit^ 
fl» XimB ms«i fw itteipataiag the test wmm ©f 
seefe iat©ii«iti@s that all ©f %Um analyses 0oml4 hm aaa@ trim a 
©Ije^le aM withwt a «oM«a«iag l®as« fh® &m exe#f.-
tloR *S: sili®@a, iAl@b m«ially oo»yr«4 la ®ii-©fe dlltttiuns tkat 
a 0©ii4«asiag l©as was Bmmmmmry* 
fto# steaterA pmrn^Amm 
•"Che el©eti'oi#s iwr® pla©@t la th® spriag f©rto.,of th» ar# 
staat aad t]b«a gL€|»t#4 t© tto toy aeaas of tJb.® 
m • 
mwBtmm* ft® positloa f©r %h@ mm Md fe®«ii pr®-
Tioiisly 4®t«mia®4< sad., with the. im pite«, a aagiii-
fi®ft i®«g« ©f tli« ®l®@tro<l®s «s protesM ©n tb« wail, 
Lla@a iram tlto i»iage aarJkea tit® fositioa of %h@ @1«0-
tyot«s-aa4 tfe® wi^tk ^ t&« are i®|j* fli# Imag® was 
pi»©im#e4 toy a Isrg© glass leam, a iasitjii®®©«at !«# 
to#ijag ,ipl«a#i tli« ar© aa4 im lia« *itfe tli@ ©f th® 
l«as.» Thm mmtim pi*o«®»s ©f r^eflriag tfa® ©14 
®l®aniag tii® hQia»s, ijisertiag ma& atjustiag thm positioas ©f 
m a«w pair of @l@etr04es two 
nppmw, mgfttiv®, #l$etrot« w&m first la-se-rt#! is its 
f©rk» Imwm ©IsstToi©, wMoh #arri®4 tM seapl® t© to® 
aaalygsi, was thmm iii0@rt#4 ©si atjostet to m^rmt height 
after wMftfe thm ttpp-er ®l«®t5m4« wa® iato pesitioa iy 
thm TmQk -aai fiaioa «^itag«sat» Witl tbm la pla©@, 
tb<$ art w»B skmtmi by & mit&M ma€ tli# toallast 
all0i»A to h«®t for ®«©eais. At %M ©M #f tli® se©oads, 
"til# steat swittli was sf«jQ©4 aai are igalt#€ fey Bk&rtlmg 
witli sa sttxilliary @ar"b©a !•©€» Ift#? 30 s®ci©Ms of ^twmiag, 
tb® glitttt^r %im ipaetrsgmph slit was ©iMsaei aat t&« 
49Sir#4 ««:po,smr« aata, f&« #iit «s®t was i «» aai ©t®ja©t 
to e width of afeottt ©#04 wa, Pr-e-^mraii^ ^ tb.© el«®trod®8 
is tt#t mi®4 fey all ljar<i®ti|iat«s, teat s«^ tf««'t»®3Rt -wag fefuoi 
to aM to tto r#fr©im#iMlity ®f result* • 
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6. The analysis of dry powdera 
Several months were spent Investigating the technique for 
analyzing the soil as a dry powder by spectrographic methods. 
The organic matter was ramoved from the soil and analyses 
made with and without the use of an internal standard. The 
same apparatus and materials as previously described were used 
for this work. Standard mixtures were prepared by using pul­
verized and finely ground quartz for the silica content, adding 
the other constituents in the form of solutions and evaporating 
the mixtures to dryness. Each mixture was then carefully 
homogenized in a mortar and 15 mgm. samples used in the arc. 
Analyses by this scheme proved too discordant for quantitative 
use, 
It was evident that the variation in the relative amounts 
of silica and alumina in the samples was markedly affecting the 
spectra of the minor constituents. This fact was in contra­
diction to the results of Oertel (14), but, nevertheless, it 
seemed advisable to determine the relative amounts of silica 
and alumina in a soil before attempting an analysis for the 
minor constituents. The most di fficult task was to prepare 
samples in which the silica was uniformly distributed. The 
silicous materials available at the time were too impure to use 
as standards. The following plan proved to be satisfactory: 
A sample of pure crystalline quartz was carefully pulverized 
and ground until the particles were extremely small. This 
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was la a l«ak« of distill#! «at©y, 
aai, aftsi' ©a# iioai-i, tli® llt«i4 *m 4e0aa%®i« this llt^lt 
wa# @«f©rat»t to arya«.«, resiitt® faroisliei a .satpplf ©f 
f«y fi»©ly iivliet silles ibl'^ was mss®i im tlie frepaimti©© of 
til# mixtttfes, S^veyal dsemotatleas a»t evapsratioas 
wmm mmmsBmy t© ofetaiB & s-ttffi©i«at ^aatl'ty #f this material 
l-mt til® tla® »««©4 w«ll .®peal# 
SfH^hetie sittfie# wer# tiiea prdf«r«4 -Aieh ©©utaiaed from 
0*1 t# giliea aat apfropriat® asomts ©f tli« other 
©efistltttsntp ©f t]fe« laatrlx, wMeli eoastitrntei. Mr# 
thas W$ Qt thm %&%ml wsi^t ©f •a©! saapl®# was mvy pwtm 
Sr|S0gJg. 
A.icaewn wei^t &t Sr|M<l§|£ was »44®A t© a sfij^l® of sail 
froa wfeic& til® «rgsai« astt^r lat l»ea fsaQfet so that t&® 
estimtei siliea ©onteat wowlt II® wltlilB th® mflg# %hm pr«-
far«i wm'klme mrwm^ B& aa€ Za w#r« mset aa iateraal Stan tods 
whm that M®tti04 wts tisei tli® aaalysts. 
asf@«t@t analyses w«r© ml# ©f tM# s«i»' s&ll saapl#* ?©r 
tb«ss analyses, IS »©»• sanfl®# wmm plmm& ia a srattr la th@ 
positiT® el#et»4@ ©f an &r© @f 4,S aaf®!-®## fl© @ads ©f the 
«l®©tr©d©s w®r« s®parst«id 1 a»» aa4 mo e@M©»iiis less ms. 
file data mtrnwrn^ thmt^ wfiten Sa was ms«4 as tts,® iat®raal 
ataii4»4p tb® slli«a mA atemlaa 4«t®«iiiations agreed witbia 
15 t® W pmTmatrn Is sea© mmu, thm mgmmmmt was wltbla IQ 
f»r®@at tetermimtloas« H®w#¥®r,, m@m with th# utmost 
MM-
mt tlT«rg©st o«©myr®€ t©© %© mj tiet 
tli$ ©©«M Immrm mm& f««sfil. mmwp&w f'®? « slaglsf 
•i»t#3aimf t®a, 
TtiM Is wmtMy of fifftber staiy femt it w&s • 
atoaS#a®t ia its fr«s«at stst« ia of tb.@ aaaiysi® ef soil 
soltttieas, tke latter prebl®® fe#iai, a#r® prntlmmt t« tfe® sail 
8#i«fitist, 
»*id^ iiwir«s ttsst f«r th& fimm.titmti'W® 
mt Si» ft, M, K,: 'aat Ca ar# sMwa ia figttr#s 1 S# 
iaelmsiT#.. fke r@lsti#tts. 8&e«a ia figm*®® 1 t© i w9m otetaiae't 
iA« tit« s^^snTiBS w^m mat# wlt&®«t a '©©MsttsiBg 1ms* Figwp®« 
6, ?, ®at @ iar# th# o%taiii«4 *«a a ©©aAaosiag l#as wis 
m#®4. SM# *© liasss wer® a@t as »f«p#a@# iia®® is 
msm hmmum %h.% 1© l.l»©s at 31®1 mA 3X70A w®r@ @r»r-
«i;pos«4 ia tti® latt«" mm* 
a# f©iatg obtaiaet whm M© SlfSl was tts#d m ® TOfe^ae# 
lia« for til# i®t©miaatl©o. ©f Si sJiewa ia figar# 1. 
Amwimtlm ©f tb®®# f»iats a str&i^t lina ia th® p®i'ti@tt3.sr 
©as® i,s typical ©f tie ©nffes 0tetals«t mhem Mm S3.9S wa® «.»«€• 
Ta.% limm msei ®at tli# i?aag# &t mmmtmtlQUB ©f tb® 
®l«®fitB t^aatiteti'Tsly d#t®i'aitt©4 la tliis iwestigatioa »@ 
S&0WD, ia tabl« §• »@ img® -afialysis list«d i©®s not, in 
aay »as«, ia4i©ate tb» m Immr lirf.t ®f tbe' t®imi»sticsjfts 
• s© 
by til® aetli©#. ftmj io iaiisat©, feowewr, tfee 
rmm® i^as hmm iav#sti^%M fef thm witace.. 
®all# S# l,la«s ms#t ftad 3Piy^@ @f #0a©«ife»ti©B« im 
%b® «Bslysis #f s®il soltitl@as 
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,i¥. wimwBBzm 
&,• Si® ®f Aaaiy®i8 
Alt^0«®b tli® a«tto©4 ©-f aaalysls ia -feis tfa©»l8 
Ma® %®#a msei tm tM« i#t«aiia^ioa of mwt&iM. 
ia soli a©la%lojas, it las ssf^esml #bj@@ti0Mil f®atwr«8« 
fhm airailal&l® laAieat® tMat f&r tfe« tetaimtaati^n ©f Si, 
Al, f«, Sgt K, aai &m tkm is ¥#tw#«n 10 -sad 1S^» 
0i^at®3P a@swr®«y tfcaa this »l.#it to# att»la®i if th® tt^Mitme 
wir@.-apflie4 t# tli« r#mtifi® aaalysi® ©f &©il »l.»tloas, Mt t&@ 
10 t# 3^# a0®Mrtt@y is a t©l«Fatel® fig«p# fur m mmth&§ msiag a 
ft-# ®r#. 
M®«jr fa«t@rs iaflmiia©#€ t-fee of %h@ spm&tTsl limes 
wliiet wmfm mm@4. as rttfer^w©# li»®g, feat tb® flaal slioie® was 
t@t«mii»4 fey @xp©ria«at. It ms a©t always p®B«ilsl@ t© @boos® 
tl® 31a®@ ^i#St hB.m hmm f«a®raily «i#4 f tli® t®t®rmlBatioa 
of a parti©«l©r «la«®at, pQtassim sat «l@im ar« lasualiy 
4«t«»iJi®i fey @«fariag th& liass E I aa€ 
011 4i2il t# « iaiitalsl® iattrasl staataM lia®. ffe«s® Hms Ait 
jaot glv# ®0Ji®ist®iit vmults €ariag the iiat® aafi %M& 
K Stiff aM Oa 3tssf lis«» *«»• «uto«%itat®4 f&r Ife® 
S 40442, 1 404fl, a«A 0« 11b«® mmkm4, fey a ®oasi4@r« 
atel® »miat ®f for wM©b it ms iBf©asitel® t@ 
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Wkm th® M® iiia.lil llae was tts#4 as .a 
mimBmm lim th@ w#» Alssdrismt# A pessibl# rsssea 
f#r thds *y Its fr«imity to %h» §m lis® aai 
tli« m ©-ea®lA@im^l® ©f <l« ia mtt t&» sslm-
ti@jM aaalFMt. 
Is it« fy@s#at 8tmt« #f i8T®S»©p»«t.». tb» t«eliaitm® ms#i 
la %Ms im iMmmflmt® ia s«"r©f®X r#sf@#ts, A »®r® 
t&0r#«gh iisv®stlgatiffla ©t tb® ®f %h.» ©rgaaie satt®r 
mp©m th# aaalya®® »fe@al4 b# aaS# as w#ll as tie effect ©f t&« 
aa4itl« of 8©tii*,, ia !©?#« ®x#sss» ttfoa tl® s«asitiTlty ©f 
the ffiothet# fli®' f m©ti®® ©f ai4img a iarg# «x®«i(0 ®f s»« 
wltto m Im iomimmtl&a fot«atiaI thrn mm^lm is 
hf l»a^ sti"0tfa ®a4 Mel&« |S|., fl@ prS*i^  farp#«« 
®f ^i« sft-^itros#^!© %]&« lerg® ®x@@fls ®f s^©4l« is 
tMii, ©as®# is t© stsblltm® tb® &?©• H«w®^ir«r> It m&f m 
@ff@®t mf©a tfe® liaits @f <l«t^e«tloa of tfa® Tari©a» 
Ttm asgmitaA® «f t&l® «ff«©t ©©alt to« a«tsmi©®d 
Ibf aaalygi^ thm s@iiiti®BS witboat msli® a sf@@tros©afi# femff@r. 
1, jRr©bl^» ia mil Amlf^im 
S#r«rtaX of th« prol>l«»s emft-oatiag a ir©rk«r is this fi®14 
ItaT® %«®o m#iiAi©B«'i. ia fart A ©f tliis »#eti©a. Wrm. tb© staai-
p#lat ©f sp«tr©»<i®pi© t®®liait«e» tb® aaal.ysls of ®oil solmtisas 
#b#Ml4 a©t 1>® iawlveft tb^aa tfe« a»lysis of amy eoapldx 
s©latioB, S©w#v®r, atsy ®f tte# Imfoytamt 8f«@tyal lia«g ©f tli« 
* SJt « 
soiX li« ia a r«gioa whi@b is mt avail afel© la & 
settoi aslfiig a i©w T0lta,g@, t«©, ©ar%oa feeeams© t3i® 
©l-aaogta teats a iarg# pertlom of tto# region I)#twees 
SSOOA aat 4t00A* fliiii al^ t fee ©¥er©<mt fey ®©tto®n--
traliflc solutions g# tli&t sfc<irt ©ould b# aai&» 
A imrm lo^eal emre wo«M b« %bB use a 4i?fer#at sp®@tr©*« 
saefie semr©## Eigb ¥©ltag@ mm^ms mmpp-msm th# ©yaaegea, ©y 
air MMt, t© a great «xt«at aM tm tMs rsas©ii., Moag ©tfe.®r«, 
skomlt &« as fegsitole sf«otros§opio s©^®®s f€r 
#oli aaalfsls, stt©@®ssfttl applieatioji -©f tli# lii^ 
toltag® a«c are to tb# amljsis © f a  w i 4 @  • a . i f l ® t y  o f  i i a t s  r i a l s  
(S| iiatos it a wortiiwliile ©bj^et of steiiy, fM® write.r tliintoi 
that, altboogib. a »tisfa@tory netlioi las ievelopM msiag 
tli« low T©lt&g# i-# mm-,. Its @oatiam«i as# ia ttis fi«l€ is 
f^rofeately aot to fee r®ooimtot®a* Q-mTtmlmXy t aor® ©©nvealeat 
•> 
eaa fe# fomat# 
•• SE 
V# aanAiT Am mimmsiosB 
A tm tte@ gpeotroelieiileal. analysis of soils 
as lag a 4»@ «aA®» are m a sfeetrc^stftpie g octree Ims hmn 
fte &TQ was @i;elt«4 by a SOO volt stofag® toatterfj 
aim®# are gaf aai 2*5 ampsrei w#ir® «s#t. fii# soil soliitiems 
wmrm aoalysei fef ecafayiag tl®ir sp#®trt. tb# speetrm of 
sfiitli®tle soltttioas wtiieh ©cjatalati tM ei«i©-Hts ia kaowa 
asomats* MolyM@atta wag msei as m iaterml staaisrd ia all 
soltttlons, 8%f Al, G«, E, F®, aai % w«*@ i@t«jpala®<a with an 
meuTrnj of 10 %o !©#•. 
Several p»l»ii«s la teeliaiitt# h&w® fee©a siigg®stM for 
futei-# work ia tie amlysls ©f soil TOlntieiis by sp©®ti*QS©opi® 
MXthough tM pofgiteilitles of tbls m@tb.oi ©f ©sslysia 
hmw% JS0t te©«ii mtimly «sli@ttst©d, tli® smoeesa of tfa® higb 
velt&g# a»e ap® as a sp@etr©s,e©pi© somroe f« tke- saalysis of 
otter QmpXex solutions iatlsat#® tMt It ml^t tea & »©re suit-
«1>1® mm&m» of #xeltiag th© ar© tliaa th@ settled d®s©rili®t is 
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